The present investigation was carried out to estimate the genetic variability and character association. Significant differences were observed among the genotypes for all the 15 traits for 20 chili genotypes. The highest genotypic coefficient of variation and phenotypic coefficient of variation were found for ten edible fruit weight, number of fruits per plant, fruit yield per plant, ten dry fruit weight, fruit length, fruit width, and weight of seeds per fruit. High heritability coupled with very high genetic advance as per cent of mean was observed for ten edible fruit weight, ten dry fruit weight, fruit length, number of fruits per plant, and fruit yield per plant. Phenotypic correlation coefficient among different traits indicated that fruit yield per plant at green stage had significant and positive association with ten edible green fruit weight, number of primary branches, harvest duration, and first fruit maturity and significant negative correlation with days to first picking. The path coefficient analysis revealed that days to first picking had the maximum positive direct effect on fruit yield per plant followed by harvest duration, ten edible fruit weight, ten dry fruit weight, hundred-seed weight, number of fruits per plant, first fruit maturity, and number of primary branches. Days to first picking had the maximum positive direct effect but significant negative effect with fruit yield per plant which indicated that the trait should be selected to expunge the undesirable indirect effect in order to make use of the direct effect. Therefore, selection should be practiced for ten edible fruit weight, ten dry fruit weight, number of fruits per plant, harvest duration, and hundred-seed weight for direct improvement of fruit yield per plant.
Introduction
Chili (2 = 24) belongs to the family Solanaceae that is grown all over the world. Chili has been used as part of the human diet as spice, condiments, and vegetables for its appealing color, flavor, and pungency since the advancement of civilization [1] . The cornucopia of nutritional and medicinal quality gives it extra importance in regular diet. India is the largest producer as well as exporter of chili followed by China. According to FAOSTAT, the production of dry chili in Bangladesh during 2012-2013 was 136788.27 ton which is very low compared to India (1238084.1 ton) and China (261934.2 ton). The major cause of low productivity of chili in Bangladesh is the lack of high yielding varieties or hybrids. The existing trend of low productivity of chili can be improved through developing high yielding varieties with desirable qualities. The prerequisite for improvement of a crop is the selection of variable genotype in respect of desired quantitative traits and its acquainted exploitation through efficient breeding methods [2, 3] . The higher the variability present in a population, the higher chance for effective selection for desirable types [4] . Higher genetic variability with least environmental effect is considered in the selection of genotype but it is difficult when the traits are controlled by polygenes. In this case heritability coupled with genetic advance is the more useful measure for selecting the best individuals [5] . Adequate knowledge of the level of variability in the population, the degree of character association, and the relative importance of the yield components is the most important in selecting genotypes for an efficient breeding program. Correlation measures the strength of the association between two traits but correlation coefficients alone may not reveal the relative importance of the causal factors in relation to the dependent variable. 
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Values in parenthesis are degrees of freedom and * and * * indicate significance at 5% and 1% levels, respectively.
Thus path analysis [6] was done to partition the correlation coefficients into direct and indirect effects to identify the relative importance of yield contributing traits towards fruit yield per plant. Therefore, the present study was conducted to determine the extent of genetic variability for important yield attributes and to determine interrelationship among the traits and their direct and indirect effects on yield of chili.
Materials and Methods
The experiment was conducted at the field laboratory of the Department of Genetics and Plant Breeding, Bangabandhu Sheikh Mujibur Rahman Agricultural University, Gazipur, Bangladesh, during the Rabi season of 2015-2016. The experiment was laid out in a randomized block design with three replications. Twenty genotypes of chili collected from different countries such as Bangladesh, India, Japan, Thailand, Malaysia, Japan, China, and Australia were used as experimental materials and data were recorded on 15 quantitative traits. The observations were recorded on days to first picking, harvest duration, days to first fruit maturity, days to hundred per cent fruit maturity, plant height (cm), number of primary branches, ten edible (green edible stage) fruit weight (g), ten dry fruit weight (g), fruit (green edible stage) length (cm), fruit (green edible stage) width (cm), number of seeds per fruit, weight of seeds per fruit (g), number of fruits per plant, hundred-seed weight (g), and fruit yield (green edible stage) per plant (g). The analysis of variance was done by using computer software STAR (Statistical Tool for Agricultural Research). Genotypic and phenotypic coefficients of variations were estimated following the formulae used by Burton [7] . Heritability in broad sense was calculated by using the formulae suggested by Singh and Chaudhary [8] . The expected genetic advances for different characters under investigation were estimated according to the formulae used by Johnson et al. [5] and Allard [9] . Genetic advance expressed as percentage of mean was estimated by using the formulae as described by Comstock and Robinson [10] . Phenotypic correlations coefficients and path coefficient analysis were done by using statistical package software R version 3.1.2.
Results and Discussion
The mean performances of genotypes ( (10.67-19 .00) and these present investigation endorse the findings of Munshi et al. [11] and Arunkumar et al. [12] . The coefficient of variation (CV) in all the traits ranged from 1.18 to 21.51; slightly higher coefficient of variation (CV%) was recorded in ten edible fruit weight at green stage followed by fruit yield per plant at green edible stage, number of primary branches, number fruits per plant, fruit length, and plant height ( Table 2) .
Analysis of variance (Table 1 ) revealed wide spectrum of variation among 20 genotypes for all the traits indicating the presence of sufficient genetic variability which can be exploited through selection. High amount of generic variability for many of these traits studies in chili has also corroborated the findings of Vani et al. [13] , Farhad et al. [14] , D. K. Singh and A. Singh, [15] , and Krishnamurthy et al. [16] . The extent of variability present in the genotypes was measured in terms of range, general mean, coefficient of variation (% CV), genotypic coefficient of variation (GCV), phenotypic coefficient of variation (PCV), broad sense heritability (ℎ 2 ), genetic advance (GA), and genetic advance as % mean (Table 3 ). : heritability in broad sense (%), and GA: genetic advance.
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The phenotypic coefficient of variation (PCV) was higher than the genotypic coefficient of variation (GCV) for all the traits which was indicating the little influence of environment on the expression of these characters and considerable amount of variation was controlled by genetic makeup of the genotypes (Table 3) . These findings are supported by earlier observations of Munshi et al. [11] , Krishnamurthy et al. [16] , and Sandeep et al. [17] . The estimates of GCV and PCV were high (>30%) for ten edible fruit weight at green stage (118.61 and 120.55%), number of fruits per plant (79.46 and 81.28%), fruit yield per plant at green stage (67.18 and 69.93%), ten dry fruit weight (66.87 and 67.22%), fruit length at green stage (59.89 and 61.16%), fruit width at green stage (36.46 and 37.35%), and weight of seeds per fruit (32.71 and 34.06%) indicating the existence of wide range of genetic variability in the genotypes for these traits. This also indicates broad genetic base and less environmental influence and these traits are under the control of additive gene effects [18] ensuring opulent scope for further improvement of these traits through selection. These findings are in congruence with results of Farhad et al. [14] , Tembhurne et al. [19] , Rajyalakshmi, and Vijayapadma [20] for number of fruits per plant and Chattopadhyay et al. [21] , Kumar et al. [2, 3] , and Sandeep et al. [17] for fruit yield per plant.
Estimates of heritability along with genotypic coefficient variation are done to determine the amount of heritable portion of variation (Table 3 ). In the present study, very high broad sense heritability (90% and above) was recorded for all the traits except harvest duration (82.86%), plant height (74.32%), and number of primary branches (41.14%). Higher heritability was found for the traits of ten dry fruit weight (98.96%), ten edible fruit weight (96.82%), fruit length (95.89%), number of fruits per plant (95.58%), hundredseed weight (95.37%), fruit width (95.31%), hundred percent fruit maturity (94.23%), days to first picking (92.95%), fruit yield per plant (92.28%), weight of seeds per fruit (92.23%), number of seeds per fruit (92.18%), and first fruit maturity (90.98%). These findings are in compact with result of Das and Choudhary [22] , Sreelathakumary and Rajamony [23] , and Sharma et al. [24] for fruit yield per plant, Das and Choudhary [22] and Sharma et al. [24] for fruit weight, Sreelathakumary and Rajmony [23] and Sharma et al. [24] for number of fruits per plant, and Bharadwaj et al. [25] and Sharma et al. [24] for fruit length.
Johnson et al. [5] suggested that heritability estimates along with genetic advance is usually better than the heritability alone for selecting superior individuals. High heritability coupled with very high genetic advance as per cent of mean was observed for ten edible fruit weight, ten dry fruit weight, fruit length, number of fruits per plant, and fruit yield per plant which indicated that these traits were controlled by additive gene action and standard selection procedure could be effective for isolation of superior genotypes for these traits. These results are in accordance with results of earlier research of Chattopadhyay et al. [21] , Kumar et al. [2, 3] , and Sandeep et al. [17] for fruit yield per plant and Sreelathakumary and Rajamony, [23] for number of fruits per plant. High heritability coupled with moderate genetic advance as per cent of mean was observed for hundred-seed weight, fruit width, number of seeds per fruit, and weight of seeds per fruit indicating the preponderance of additive and nonadditive gene action and further improvement of these traits would be possible through mass selection, progeny selection, and hybridization procedure intending to exploit the additive gene action that was reported by Tembhurne et al. [19] and Suryakumari et al. [26] . Low heritability associated with low genetic advance as % of mean was observed for harvest duration, plant height, and number of primary branches indicating the presence of nonadditive gene action for these traits and their improvement could be achieved through heterosis breeding.
The direction and magnificence of phenotypic association among different traits (Table 4) indicated that fruit yield per plant at green edible stage had significant and positive association with ten edible green fruit weight (0.67 * * ), number of primary branches (0.06 * * ), harvest duration (0.05 * * ), and first fruit maturity (0.01 * * ) and ten edible green fruit weight had highly significant and positive correlation with ten dry fruit weight (0.88 * * ), fruit length at green edible stage (0.89 * * ), fruit width at green edible stage (0.93 * * ), hundredseed weight (0.51 * * ), and weight of seeds per fruit (0.27 * * ) but negative correlation with days to first picking, first fruit maturity, hundred per cent fruit maturity, plant height, and number of fruits per plant. Similarly fruit length at green edible stage had highly significant and positive correlation with fruit width at green edible stage (0.80 * * ), hundred-seed weight (0.50 * * ), and weight of seeds per fruit (0.38 * * ). This association revealed that the selection for higher fruit yield per plant will be effective for isolating plants with higher ten edible green fruit weight followed by ten dry fruit weight, fruit length at green edible stage, fruit width at green edible stage, hundred-seed weight, and weight of seeds per fruit from the genotypes studied. Fruit yield per plant at green edible stage had also significant negative correlation with days to first picking (−0.26 * * ), hundred per cent fruit maturity (−0.24 * * ), plant height (−0.29 * * ), number of seeds per fruit (−0.27 * * ), and number of fruits per plant (−0.02 * * ). Further path analyses were done to partition the correlation coefficients into direct and indirect effects to identify the relative importance of yield contributing traits towards fruit yield per plant of chili genotypes (Table 5 ). Direct and indirect effects of all the traits on fruit yield per plant were computed at the phenotypic level. The path coefficient analysis showed that days to first picking (2.71) had the maximum positive direct effect on fruit yield per plant followed by harvest duration (2.18) which was counter balanced by its negative indirect effect via hundred per cent fruit maturity (−2.05), harvest duration (−0.76), ten edible fruit weight (−0.38), ten dry fruit weight (−0.34), hundred-seed weight (−0.15), and plant height (−0.01). Direct selection for these types of traits could be practiced for the abatement of undesirable indirect effects. Other traits such as ten edible fruit weight, ten dry fruit weight, hundred-seed weight, number of fruits per plant, first fruit maturity, and number of primary branches had positive direct effect on yield. Positive indirect effect through ten dry fruit weight, fruit length, fruit width, hundred-seed weight, weight of seeds per fruit, number seeds per fruit, and harvest duration were responsible for significant positive correlation 
Conclusion
The study indicated that sufficient genetic variability is present in the genotypes. Traits such as ten edible fruit weight at green stage, ten dry fruit weight, fruit length at green stage, and number of fruits per plant were highly heritable and controlled by additive gene action. Fruit yield per plant at green stage had significant and positive association with ten edible fruit weight at green stage, number of primary branches, harvest duration, and first fruit maturity. Path coefficient analysis revealed that days to first picking had the maximum positive direct effect on fruit yield per plant followed by harvest duration, ten edible fruit weight at green stage, ten dry fruit weight, hundred-seed weight, number of fruits per plant, first fruit maturity, and number of primary branches. Therefore, selecting genotypes for an efficient breeding program based on phenotypic indices such as ten edible fruit weight at green stage, ten dry fruit weight, number of fruits per plant, harvest duration, and hundred-seed weight would be rewarding.
